INTRODUCTION
Intraductal papilloma (IDP) is a relatively common benign tumor that forms in the breast and requires surgical treatment. When a core needle biopsy (CNB) of the breast identifies a papillary lesion (PL), surgical treatment is performed because of the malignant potency of these lesions [1] [2] [3] .
Traditionally, a benign papillary lesion (BPL) is generally treated with a complete excision. However, doubts have been raised that surgical treatment is necessary for all patients with BPLs [4] [5] [6] [7] . Many previous studies have attempted to determine the necessity of surgical treatment in patients with IDP [2, [6] [7] [8] . In fact, the upgrade rate of BPLs is the most accurate way to compare the results before and after a surgical procedure. However, only a few studies fulfill the necessary conditions. In several small case studies comparing surgical results, 0% to 19% of BPLs were upgraded to malignancy [5] [6] [7] 9] .
Based on pathologic findings, PLs of the breast are divided into benign IDP, with or without atypia, and papillary carcinoma. In recent years, it has been argued that the potential for malignancy could be revealed using immunohistochemistry or several histopathological molecular biomarkers on the preoperative CNB from the PL [1, [10] [11] [12] [13] . Some studies have also analyzed several radiological characteristics to predict the malignant risk of a BPL [14] [15] [16] . Diagnostic accuracy and methods to determine the malignant potency of PLs are more accurate today than in the past. Therefore, surgical excision is not always necessary [2, 7, 16] .
The present study investigated predictive factors for upgrading lesions in a large population of patients with BPLs from a single institution using a core biopsy.
Purpose: Intraductal papilloma (IDP) is a benign breast disease with malignant potential, for which complete surgical excision is usually recommended. The aim of the present study was to investigate predictive factors for upgrading patients with a benign papillary lesion (BPL). Methods: This study was an observational study using a prospectively collected cohort. In total, 13,049 patients who underwent a core needle biopsy (CNB) for a breast lesion between January 2009 and May 2015 were enrolled. We reviewed all patients with pathologically confirmed BPL from a CNB. Results: Surgical treatment was performed for 363 out of a total of 592 lesions. According to the pathological differences, the lowest upgrade rate was shown in IDP without atypia (without atypia, 6.0%; with atypia, 26.8%; papillary neoplasm, 31.5%; p< 0.001). The univariate analysis showed that, in IDP without atypia, the age at diagnosis, size of BPL on ultrasonography, and density on mammography were associated with upgrading. The multivariate analysis revealed that age > 54 years and lesion size > 1 cm were significantly associated with upgrade to malignancy (odds ratio [OR]= 4.351, p= 0.005 and OR= 4.236, p= 0.001, respectively). Conclusion: The indications for surgical treatment can be defined as age > 54 years and mass size > 1 cm, even in IDP without atypia in the CNB results; this also includes cases of IDP with atypia or papillary neoplasm. Therefore, we suggest that close observation without surgery is sufficient for younger women with a small IDP without atypia.
collected cohort. In total, 13,049 patients who underwent a CNB for a breast lesion between January 2009 and May 2015 were enrolled. All patients had a pathologically confirmed BPL from a CNB and were surgically treated.
We analyzed data in detail, including patient symptoms at the time of diagnosis, past history, and information on family history of breast cancer for the 592 cases identified as BPL. All patients were evaluated using radiologic examinations (breast ultrasonography [USG] and mammography [MMG] ) prior to surgery. We also reviewed several radiologic findings. Of the 592 cases, 363 cases underwent surgery; 122 cases were followed up without surgery; and 107 cases did not attend a follow-up appointment ( Figure 1 ). Our study was approved by the Institutional Review Board (KC16RISI0471).
Treatment and follow-up
All surgeries were performed by three experienced breast surgeons. All biopsies were performed by two experienced radiologists prior to surgery. We recommended surgery for all PLs that were diagnosed during the study period. However, if the size of the biopsy lesion was small, a follow-up breast USG was performed within 3 to 6 months and surgery was recommended if remnant lesions were observed. One of three types of surgical treatments was performed: excision, wide excision, or vacuum-assisted excision, based on each patient's preference. Predominantly, excision or vacuum-assisted excision was performed when resection margin status assessment was not required. If assessment of the surgical resection margin was required, a wide excision was considered. However, surgical treatment was not performed if the patient refused. When a patient was diagnosed with breast cancer at the same time, the surgery was performed for breast cancer treatment. In addition, further treatment for breast cancer was conducted properly when malignancy was confirmed with postoperative pathology.
All patients were followed-up from the date of diagnosis of the BPL until September 2015, when data were analyzed for this study.
Definitions
Mass size was defined as the longest diameter of the lesion as measured on breast USG before surgery and the Breast Imaging Reporting and Data System (BI-RADS) category was dependent on the breast USG results. A lesion located within 2 cm of the nipple was defined as a central location, and any location further away was defined as a peripheral location, on breast USG.
Surgery within 6 months after diagnosis was defined as a surgical treatment case. When a patient did not have any records related to the breast, including records in another department, after diagnosis, this was defined as follow-up loss.
Pathologically, papillary neoplasms include invasive papillary carcinoma, IDP, intraductal papillary carcinoma, and encapsulated papillary carcinoma, according to the World Health Organization classification, fourth edition. In fact, lesions are diagnosed as papillary neoplasms when an accurate diagnosis is impossible but papillary architecture is confirmed on CNB. If atypical epithelial proliferation was confirmed within the papilloma, it was defined as IDP with atypia or, if not, as IDP without atypia.
When postoperative pathologic results showed ductal carcinoma in situ (DCIS) or invasive cancer compared with the preoperative BPL results, it was defined as an upgrading lesion.
Statistics
Statistical analyses were performed using the IBM SPSS version 20.0 software (IBM Corp., Armonk, USA). We used chi-square tests or t-tests to compare categorical and continuous variables, respectively, between the two groups. Similar statistics were applied to the three stratified groups. The results are described as the means ± the standard deviations (SDs) as numbers (%) and were considered statistically significant at p < 0.05. A multivariate binary logistic regression model was used to analyze variables found to be statistically 
RESULTS
Of the 13,049 biopsies, a total of 592 cases (571 patients) were confirmed as a BPL by a core biopsy of the breast. Of these, a surgical treatment was performed for 363 lesions. Three hundred twenty-nine eligible cases remained after excluding 20 cases with synchronous breast cancer (including unilateral and/or contralateral) and/or BI-RADS category 6 lesions, and 14 cases in which there were no remnant lesions in the postoperative pathologic results (Figure 1) .
Based on the pathologic results from the CNB prior to surgery, the BPLs were classified into three groups: IDP without atypia (n = 234), IDP with atypia (n = 41), or papillary neoplasm (n = 54). After comparing the groups, the lowest upgrade rate was found in the IDP without atypia group (p < 0.001) ( Table 1) .
Clinicoradiologic features according to upgrade status
Only 14 of the 234 cases were confirmed as upgrade to malignancy, including five cases of invasive cancer and nine cases of DCIS. The mean age at diagnosis in the upgrade group was 54.8 ± 11.9 years, which was approximately 10 years older than the mean age of the not upgraded group (p< 0.001). Based on the clinical age of menopause, we set the appropriate age cutoff value at 55 years. The age at diagnosis was also significantly different between the two groups (p= 0.001).
Comparison between the preoperative radiologic results of the two groups revealed only two factors that were significantly different. Upgrade to malignancy was associated with a larger sized lesion on USG and lower density on MMG (p = 0.002 and p < 0.001, respectively). On the other hand, multifocality, BI-RADS category, and lesion location were not associated with an upgrade. There was approximately 95% concordance between radiologic and pathologic results in both groups, meaning that there was no significant difference in concordance (Table 2 ).
In addition, in the upgrade group, there was a trend towards (Table 3) .
Upgrade rate according to the age-specific distribution
According to the age-specific distribution, IDP was most commonly diagnosed in patients in their 40s (41%). The upgrade rate increased in elderly patients. When age was divided into 10-year intervals, the highest upgrade rate was seen in patients in their 60s (33.3%, p= 0.005). When the age was divided into 20-year intervals, the highest upgrade rate was observed in patients in their 60s and 70s (30.0%, p= 0.001) (Figure 2 ).
Upgrade rate and mass size changes in patients who did not undergo an initial surgery
There was confirmed available follow-up data for 122 cases Dx. = diagnosis; IDP = intraductal papilloma; WE c SLNB = wide excision with sentinel lymph node biopsy; IDC = invasive ductal carcinoma; PN = papillary neoplasm; ADH = atypical ductal hyperplasia. *Mammographic density by Breast Imaging Reporting and Data System classification system (breast density: type 1, almost entirely fat, glandular tissue is less than 25%; type 2, scattered fibroglandular tissues, ranging from 25% to 50% of the breast; type 3, heterogeneously dense parenchyma, ranging 51% to 75% of the breast tissue; type 4, the breast contains greater than 75% glandular and fibrous tissue); † Size change = the size of lesion at the time of operation-the size of lesion at the time of diagnosis. of the 229 cases that did not undergo an initial surgery for BPL. During the mean follow-up period of 27.6± 25.1 months, the mass size on the breast USG increased in only 19 cases (15.6 %); it did not increase (remained the same or decreased) in 103 cases. The mean size change on the breast USG was -0.18 ± 0.45 cm. The value was different between the two groups "increase" group, +0.42 ± 0.21 cm; "no increase" group, -0.29 ± 0.70 cm. Eighteen cases underwent a surgical excision during the follow-up period, including eight cases (42.0%) in the "increase" group and 10 cases (10.0%) in the "no increase" group. Upgrade to malignancy was identified in only two cases, both in the "increase" group. In other words, the upgrade rate in the "increase" group was 25.0% and 0% in the "no increase" group. Additionally, atypical ductal hyperplasia was found in one case in each group (Table 4) .
DISCUSSION
In this study, we determined the upgrade rate for BPLs from CNB results and the predictive factors for upgrade to malignancy. Of the different BPL types, we determined that IDP with atypia and papillary neoplasms on a CNB should be treated with surgical excision to preclude the malignant potential; the confirmed upgrade rates were as high as 26.8% and 31.5%, respectively. On the other hand, IDP without atypia was considered to have a low malignant potential with an upgrade rate of 6.0%. Of the 234 cases of IDP without atypia diagnosed from a core biopsy that underwent surgical treatment, the significant upgrade-related factors were older age at diagnosis ( > 54 years) and greater mass size ( > 1 cm). Therefore, traditional surgical treatment should be performed when elderly patients present with larger masses, even in IDP without atypia. Surgical treatment may be omitted in younger woman with smaller IDP without atypia on CNB.
IDP is a benign breast disease with a variety of clinical presentations. Common symptoms include nipple discharge (spontaneous or persistent, or serous or bloody) or a palpable mass. It is also not uncommon for an asymptomatic case to be diagnosed during a radiological screening examination. The relationship between these clinical symptoms and the BPL upgrade rate has been debated in the literature [3, 17, 18] . The present study analyzed the correlation between clinical symptoms and upgrade to malignancy after collecting information on nipple discharge and palpable masses for IDP without atypia. In the univariate analysis, the upgrade group exhibited a trend toward a higher incidence of palpable masses and lower rate of nipple discharge at diagnosis. However, these trends were not significant in the multivariate analysis.
Papillary breast lesions are divided into benign IDP without atypia, benign IDP with atypia, and malignancy (noninvasive carcinoma and invasive carcinoma) that appears as a broad spectrum pathologically. There is no disagreement that IDP with atypia has a high upgrade rate and high malignancy risk. However, the upgrade rate has been variably reported in IDP without atypia, and the best method to effectively treat IDP without atypia is still uncertain [1, [6] [7] [8] 19] . Nakhlis et al. [7] reported an upgrade rate of 6%, and based on this, they suggested that surgical treatment may not be necessary for IDP without atypia. They argued that careful observation may be sufficient if a patient had neither a palpable mass nor radiologicpathologic discordance. A meta-analysis published in 2013 described the risk factors associated with the underestimation of PL, such as atypia and positive mammographic findings [20] . In recent years, histopathological efforts to differentiate between benign or malignant PLs prior to surgery have been reported. These methods included immunohistochemistry for several molecular biomarkers and cell cycle markers (such as cytokeratin 5/6, p63, and Ki-67) and resulted in a more accurate diagnosis [1, 10, 12, 13, 21, 22] . In addition, these studies reported that features such as microcalcification or high density on MMG, larger mass size on USG, radiologic-pathologic discordance, and older age, could predict the malignant risk of BPL. As a result, the number of recommendations for surgical excision for PL was significantly reduced. The accuracy of image-guided large core biopsies has improved with higher sensitivity and specificity. However, in order to omit a surgical excision, radiologic-pathologic concordance and an accurate biopsy to obtain sufficient tissue prior to surgery is necessary. In addition, these earlier studies had several imitations, including relatively small study sizes or unconfirmed pathological results from surgery for many cases. Future research with larger studies and sufficient surgical outcomes will be necessary to address these limitations [14] [15] [16] [17] 20, 23, 24] .
The awareness of IDP is changing; therefore, changes must be made to the diagnostic and treatment approaches. Surgical treatment is still needed to rule out malignant potential in a PL, although the importance of surgery has been reduced. Therefore, it is important to properly select patients for whom surgical treatment is necessary. According to the current study, elderly patients with larger lesions are encouraged to consider surgical treatment, even if the BPL is diagnosed as IDP without atypia.
In the follow-up data for the patients who did not undergo an initial surgery, increased mass size was shown in some patients (15.6%), but the upgrade rate was only 1.6% (2/122 patients). Two upgrading patients with confirmed malignancy after surgery were elderly and belonged to the group with increased tumor size. Although the follow-up period was inade-quate, the results showed that close observation without surgery is safe because of the very low upgrade rate.
There were a number of limitations in this study. The number of patients lost to follow-up was substantial (n= 107). However, we also followed-up and analyzed a large number of patients (n = 122). Additionally, we used a well-organized prospective data collection that included a wealth of information. The analysis was performed to target a large number of cases for which the surgical results were available in a single institution.
We proposed highly selective criteria for surgical excision because we analyzed the biopsy results from patients with IDP without atypia in detail. These patients were then classified into three groups. Additionally, this is the first report that included the follow-up data for patients who did not undergo an initial surgery to confirm that the upgrade rate in BPL is not high. The results of this study suggest that our criteria have utility in selecting patients for surgical treatment.
In conclusion, surgical treatment for BPL should be carefully determined. Indications for surgical treatment include age > 54 year and mass size > 1 cm, even in IDP without atypia; this also includes IDP with atypia or papillary neoplasm in the core biopsy results. Therefore, we suggest that close observation without surgery is sufficient for younger woman with smaller IDP without atypia. Of course, surgical excision should be considered when the mass size increases in elderly patients during the observation.
